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INTRODUCTION 


The File-Computer 


The Tnivac File-Computer, a medium sized member of the Remington Rand family 
of electronic computers, is distinguished by its buiiding-block versatility, 
A central computer, at the present time, may be combined with 1 to 10 large 
capacity, randem access storage drums, and from 1 to 10 input-output units, 


inpui-Cutput Devices 


Esch of the input-output devices is designed for a specific purpose; any one 
or ell of them may be added to the computer to accomplish desired applications, 
Ferhacvs the most important feature of the input-output units is their ability 
to share cperating time with the storage drums and the central corputer so 
thet sil may operate simultaneously under control of a single program, An 
instructicn to an input-output unit or instructions to several input-output 
units may be initieted without causing delay in the computer's execution of 
logice: or arithmetic operations, A program from any source is therefore 
available in the operating memory of the computer at any required time, and 
all deta processed by the program is either stored in the central computer or 
sent tc an output device, 


The 8C Column Caré Unit 


Cne of the input-output devices available for use in a Univeac File-Computer 
Systex is the 80 Column Card Unit with Fost-Read Checking end Post-—Punch 
Checking, The complete unit includes the card processor and an adaptor. 

The carcé processor has two channels, a Read Channel and a Punch Channel each 
with separate input hoppers and separate output hoppers. This manual de- 
scribes the operation of the 80 Column Card Unit, and contains computer pro= 
gramming examples, wiring examples, instructions and other pertinent infor- 
mation. 


Purpose of the &0 Column Card Unit 


Many firms,renting or purchasing a Univac File-Computer, use an 80 column 
cerd in their current tabuleting installations. Since their company data 
processing operations are already geared to this card, many of these firms 
prefer to use the 80 column card in computing operations, The 80 Colurn 
Card Unit is designed for this purpose, 


The two major features of the 80 Column Card Unit are listed below: 


1. the ability to read input data recorded on 80 column tabulating 
ecards in standard 80 column card code, translate this code into 
Univae 7 level code, and record the data in any desired format in 
the computer memory; 


2, the ability to accept output data from the computer, translate it 
from Univac 7 level code to standard 80 column card code, and punch 
this data in standard 20 column tabulating cards, 


Additional features of the 80 Column Card Untt include checking of the card 
reading, checking of the card punching, advancing the stack of cards in either 
of the two input hoppers independently of each éther, detecting control punches, 
generating constant data, and providing selectors for possible variations in 
all of these functions, 


The unit may be used in the manner listed below: 


1. as a tabulating card input unit (reading froz: two stacks of cards 
simultaneously); 


2e aS a card output unit punching data intO only one stack of cards; 


3. as a combined input-output unit reading from one stack of cards, 
and punching into a second stack, 


4e as a combined input-output unit, reading from the first stack and 
simultaneously reading from the second stack, but punching into the 
ecard from which it read in the second stack, 
The 80 Column Card Unit is controlled entirely by computer commands transmitted 
over the computer-to-I/0 control lines except during (manual) run-in and run- | 
out, The Unit may alter the program by signals to the computer resulting 


from conditions such as control punches in the cards, failure of sensing to 
check a card run-out in the input hopper, or certain other conditions. 


Method of Operation 


Each channel in the 80 Column Card Unit has 5 processing card stations as 
shown in Figure 1, 
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he Unit operates in cycles, each card cycle being initiated by a "Program - 
Complete" (PC) command originating from the computer program, This command 
indicates that the processing of a card has been completed, and that either 
or both of the two following acts may take place: 


mp 
pare 
n 


i. the results of computation should now be punched in an output card or; 
2. Gata should now be read in from the next card, 


In a card cycle, the cards may advance through one processing station, To 
advance a card from Read Wait 1 (RW1) or Punch Wait 1 (Fil), commands called, 
“Trip Bead Feed" (TRF) and "Trip Punch Feed" (TPF) are required in addition 

to a Program Complete signal, The Unit is so constructed that cards cannot. be 
heid in the unit after they have passed the~ or fF stations, Five card 
evcles are required to move a card from the input hopper to its respective 
sutput hepper, One card cycle requires 400 milliseconds; the total processing 
tine required for one card is 2,CO0O milliseconds; anc the effective rate in 
either channel is 150 cards per "minute since cards carn move through all five 


stations in a channel simultaneously. 


The operation of the 8C Column Card Unit consists of certain basic opera- 

ticns performed in a stancard sequence, which may be medified by control 

Commands and plugbcard patching, The various types of operation are divided 
inte two categories called Mode qT and Mode II. 


R T 





In Mode I the Read Channel functions as the input of the Unit, ance the Punch 
Channel functions as the output of the Unit. Cards are read in the Read 
Channel, while blank or prepunched cards are fed through the Panch Channel 
to receive the output deta. 


Moce if 


In Mode TI both the Read Channel and the Punch Channel may function as inputs 
to the computer. However, Lhe Read Channel operates as a card reader only, 
while the Punch Channel operates as a card reader with the additional ability 
to punch in the same card from which it read, 


INPUT MEDIA 


The 80 Column Card Unit accepts as input media only 80 column tabulating cards 
which are divided vertically into 4 zones, . The top card zene is called the 

"12" zone, the second is called the "11" or "X" zone, the third is called the 
to zone and the Sourety, which contains the numbers 1-9, is called the numeric _ 
Zone. 


Letters and characters are formed by combining one punch in the same card 
column, The letter A, for example, is formed by a "12" punch combined with 

"1" punch, the letter B by a "12" punch combined with a "2" punch, Please refer 
to Figure 2 for a graphic illustration, The Unit translates the 64 combinations 
of punches shown in Figure 2, into Univac 7 level code as shown in Figure 3, 
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20 Column Card. and Codes 


Fig. 2 
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Discussion 


The &¢ Column Card Unit is able to execute any of the following six control 
commends: Program Complete, Trip Read Feed, Trip Punch Feed, No Check-Funch, 
Skirt, and Stop, The Program Complete is the oriy commanc which initiates 


any action, The other five commands are referred to as conditicning ccmmancs 
Since they are not executed until a "Program Complete" is received by the 8&0 
‘Column Card Unit. 


Frogram Complete 


The Frogram Complete command initiates a card cycle in the 80 Column Card 
Unit when received with, or subsequent to, either Trip Read Feed, or Trip 

on teed. or both, A Program Complete commarid should never be transmitted 
to the 8&0 Column Card Unit alone, 


5 


Trin Feac Feed 





The Trip Read Feed command’ conditions the Unit so that when the next 
concurrent) Program Complete = received a card wili advance from Hea 
i stetion through Read-Sensing 1 station during the next card cycle. 


Trir Punch Feed 


+ 





The Trip Punch Feed command conditions the Unit so thet when the next 
32] 


concurrent) Program Complete is received a card wiil advance from Funch 
1 station threugh Punch-Sensi ng 1 station during the next card cycle, 
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No Creck=}Punch 


No Check-Punch command conditions the Unit so thet when the next (or con- 
current} Program Complete is received checking will be suppressed when the 
associated card in the punch channel moves through the Funch-Sense 2 station 
if trie operation is Mode I, In a Mode II operation checking is suppressed 
when the card initiating the No Check command* moves through the Punch- 
sense 2 station, In either mode, checking will be delayed until the proper. 
card is in the sensing station. 





* The computer initiates the command as a result of calculation on card data. 


Skip 
The Skip command* conditions the Unit in either mode, so that when the next 


(or concurrent) Program Complete is received, the skipping of punching will 
be delayed until the proper card is in the Funch Punch 1 station, 


otop 

The Stop command* conditions the Unit so that when the next (or concurrent) 
Program Complete is received the Unit stops before executing any other 
computer initiated instructions, | 

Timing 


General: The mechanical construction of the System is such that it can cycie 
at a top speed of 150 cards per minute in both Channels, 





* The computer initiates the command as a result of calculation on card data, 


COMMUNICATION BETWEEN THE COMPUTER AND THE 80 COLUMN CARD UNIT 


Discussion 


The exchange of control information between the computer and the 80 Colum 
Card Unit is accomplished through a Demand Station. A complete exposition 
of the Demand Station concept is included in the UFC Model 1 Programmer's 
Mamal, | 


In the UFC Model O System, two sets of control lines are used: Input-Output 
to Corzuter (I/0-to-C) control lines and Computer to Input-Output (C-to-I/0) 
contrel lines, In the UFC Model 1 System, three sets of control lines are 
used: the same two as above and High Speed Input-Output to Computer (HS 
I/O=to-~S) control lines, 


Demanc. 





The .8C Column Card Unit is "On Demand” when the computer originates a Demand 
In signel, and remains On Demand until another I/0 Unit is demanded or a 
Master Clear is given, 


As a result of the Demand In signal, the low speed computer to input-output 
control lines, and the input-output to computer control lines are connected 
to the specified I/0 Unit. The demand circuits are so constructed that a 
Demand In signal does not immediately reach the 80 Column Card Unit. Thus 
if, with an external program, a step out pulse is bussed to a computer to 
input-output control line, and to a Demand In the pulse over computer to 
input-output control line will either, affect the Unit if it is on demand at 
the time the pulse originated, or, (if it is not on demand at the time the 
pulse originated) the signal over the computer to input-output control line 
will te lost, 


Ready or Not Ready Status 


The 80 Column Card Unit may be regarded as being in a "Ready" condition at 
that time when the input transfer is completed. The table below (Table 

I) lists the conditions governing the Ready (or Not Ready) status of the Unit 
in either Mode I or II, | , 


TSELE I 


MODE I — READY STATUS 


CYCLE TIME FUNCTION 





e Any time in the Program Complete Causes Unit to assume | 
card cycle "Not ready" status. It | 
then remains in "Not ready" : 
status until next input 

transfer is complete. 


2. 015-020 ms* Input Transfer "Not Ready" to "Ready" 7 
Complete Unit remains in "Ready" 
status until next "Pro- 
| gram Complete" is received, | 
| 
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* After point in card cycle where Program Complete can actually take effect, 
This allows 380-385 ms., for computation, if computation is not begun 
until the 80 Column Card Unit is ready. 


MODE II -— READY STATUS 


FUNCTION COMMENT 


-1. Program Complete Causes Unit to assume "Not | 
Ready" status, 





‘2. Completion of Punch "Not Ready” to “Ready” Unit 

Channel Input | remains "Ready" until next 

Transfer DEMAND and track switch ! 
occur, 

‘3, Demand and Track "Ready" to "Not Ready" the 

| Switch track switch makes the Read 


| Channel I/O track available for | 
input transfer and Punch Channel 


data available for computation, 





« Completion of Read - "Not Ready" to "Ready" Unit 
Channel Input remains "Ready" until next | 
Transfer Program Complete is received, 





je Program Complete | "Ready" to "Not Ready" 

| starts repetition of cycle 
| described in 1-4, 
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Demand Out 


A Demand Out pulse requires three conditions: 1) a Demand In pulse, 2) the 
SO Column Card Unit must be in the Ready status, and 3) there can be no 
special conditions present in the High Speed Control lines, 


Special Out 


A Special Out, like a Demand Out, requires three conditions: 1) a Demand In 
pulse, 2) the $0 Column Card Unit in the Ready status, and 3) there must be. 
@ special condition present in the (HS) I/0-to-C control lines. The (HS) I/o- 
to-C control lines are available only in the UFC Model 1, Fart of the demand 
station circuitry consists of four (HS) I/0-to-C control lines designated as 
hk, X, Y, and 4, over whieh control signals can be sent from the 80 Column Card 
Unit to the computer. 


(HS) I/0-to-C control lines may be activated (through patcheord wiring) on the 
&0 Column Card Unit plugboard by signals resulting from the sensing of control 
heles in the card, end of file conditions, or error conditions. If an (HS ) 
I/G-to-C control line has been activated, the regular Demand Out is inhibited, 
and a special out signal results, notifying the computer to test high speed 
control lines storage in order to determine which high speed control line was 
activated, 


Input-Output To Computer Control Lines (1/0-ta-o) 


Input-output to Computer (I/0-to-C) control lines are used to send signals 
which can vary the program from the Input-Output Unit to the computer plug- 
board, These signals are continued until the end of the card cycle, in which 
they were initiated, The I/0-to-C control line signal on the computer plug- 
board lasts until either the 80 Column Card Unit goes off demand or until the 
end of the card cycle in which the signal was initiated, depending upon which 
condition oceurs first. At the end of the card cycle, the 80 Column Card 
Unit automatically discontinues the 1/0-to-C control line signals, causing 
the activated selectors to be dropped out, 


In a Mode I operation the 1/0-to-C control line signals are not discontinued 
until a Trip Read Feed command is received by the 80 Coiumn Card Unit and 
executed. This enables selectors in the computer, which are picked up directly 
from I/0-to-C control lines, to remain in a select position when multiple cards 
are punched, 


Input-Output To Computer High Speed Control Lines 


In the demand circuitry of the UFC Model 1 there are four HSCLs over which 
program-altering signals may be sent from the 1/0 Unit to the Computer, 
hence the primary purpose of the HSCls is to notify the computer when a 
special condition, such as a control hole sensing an end of file, or an error 
condition is detected by the 80 Column Card Unit. Circuits in the 80 Colum 
Card Unit "remember" these signals until it is time to send them to the 
comcuter, and similar circuits in the computer will remember the signals 
received, 


sO 


In a Mode I operation the high speed control line signals are not discontinued 

until a Trip Read Feed command is received by the 80 Column Card Unit and 

executed, Thus, any conditions set up in the computer's high speed control 

line memory are preserved by resetting the memory at the beginning of each 
cycle when multiple cards are punched, 


With each "Demand In" the HSCL memory in the computer is cleared, At such 
time that the 80 Column Card Unit assumes a ready status the demand signal 
probes to see if any high speed control lines are active, If any of the lines 
are active a "Demand Out" is inhibited and a "Special Out" results. The re- 
sulting tpecial Out may then be used to instruct the computer program to 
examine HSCL memory to determine which line or lines were activated, The HSCL 
memory in the 80 Column Card Unit is cleared with the next Program Complete 
Signal, indicating that the current translation is complete. 


Computer-To-Input-Output Control Lines (C-to-1/0 


Computer to Input-Output (C-to-I/0) control lines are used to send control 
signals from the computer to the Input-Output Unit. For these signals to be 
received, the 80 Column Card Unit must be On Demand. bkhen the signals are 
received on the 80 Column Card Unit plugboard they may be wired to an appro- 
priate command hub. If this command is one of the conditional functions (see 
Instruction Repertoire), it is "remembered" by the Unit until the Program 
Complete signal.is received and executed, The Program Complete signal takes 
effect immediately, or it is "remembered" by the Unit until that point in the 
ecard cycle when it can take effect. 


Since the UFC Model O has only one I/0 track for each demand station, the 
Computer and the input-output unit alternately share an input-output track 
address, When the 80 Column Card Unit is used with the Univac File-Computer, 
Model 0, an additional track is cabled to the correspondingly numbered demand 
- position to which the 80 Column Card Unit is connected; in this manner the 
central computer, and the 80 Column Card Unit can use the same input-output 
track address simultaneously. Track switching, which may be affected only 
when the 80 Column Card Unit is On Demand, is accomplished by patchwiring a 
Demand Out or step out hub to C-to~I/0 control line "J", C-to-I1/0 control 
line "J" serves this function only when the 80 Column Card Unit is used with 
the Univac File-Computer, Model 0. 


Cycle Delays 


Cycle delays are provided, on the plugboard of the 80 Column Card Unit, for 
delaying 1/0-to-C and C-to-I/0 control signals which are to be used in later 
card cycles, Fo: example, the signals resulting from the detection of con- 
trol holes, (identifying card types), at the Read-Sensing 1 station would 
require cycle delays to delay these program altering signals until the time 
that calculations are performed on data from this card. Assuming a Mode I 
operation 2 cycle delays would be required when either high speed or low 
speed 1/0-to-C lines are used. 


LO 


STARTING AND STOPPING THE 80 COLUMN CARD UNIT 


Discussion 


In either mode of operation starting or "run-in" is automatic while stopping 
or "run-out" is mammal, The term "run-out" is used in this manual to 
describe the procedure employed, depending upon the computer program, to 
move the card, containing the results of the last computation, into the 
appropriate output hopper of the 80 Column Card Unit. Starting and stopping 
in both modes are discussed in detail below. 


Mode I Run-In 


Depressing the start button on the control panel of the 80 Column Card Unit, 
{after a Unit Master Clear), initiates an automatic run-in which establishes 
the proper relationship between the first read channel card and the first 
punch channel card, During run-in the 80 Column Card Unit assumes a Not 
Ready status, The Unit remains in a Not Ready status until the completion of 
the following events: 





1. data from the first read channel card is transferred to the track. 
currently connected to the 80 Column Card Unit, 


2e an automatic track switch occurs making this data available to the 
computer, 


3. data from the second read channel card is transferred to the other 
track, which is now connected to the 80 Column Card Unit as a 
result of the automatic track switch (2 above), 


When the &0 Column Card Unit assumes the Ready status, signifying completion 
of the events listed above, the first read channel card is located at the 
Read Wait 2 station and the first punch channel card is located at the Punch 
Wait 2 station, Note that the first punch channel card is three cycles behind 
the corresponding read channel card, 


If results from calculations on the data from the first read channel card 
are to be punched into the first punch channel card, the proper commands at 
the end of calculations must include a Program Complete, a Trip Read Feed, 
and a Trip Punch Feed, in addition to a Track Switch, 


Mode I Run-Out 


When the Read Channel input hopper is empty, indicating that the last read 
channel card is in the Read Wait 1 station, the 80 Column Card Unit will stop 
at the end of the cycle in which this condition (end of file) was detected, 
If there are no more cards to be processed the operator sets the End of File 
Read Feed switch (on the control panel of the 80 Column Card Unit) to "on", 


This switch setting causes a continuous signal to be emitted — the EOFRF hub 

or the plugboard of the 80 Column Card Unit, in addition to enabling the unit 
to continue cycling even though there are no cards feeding from ie input 
crper. The nOFRF hub when patched by plugboard wiring through three read 

feed cycle delays to an I1/0-to-C control line will signal the computer that 

it is processing the last read channel card, Depressing the Resume button 

or. the control panel of the 80 Column Card Unit, after setting the End of File 
switch, causes the 80 Column Card Unit to resume operation. 


The Computer will use this signal to vary the computer program for the last 
card so that when the last computation is complete, a Track Switch, a Program © 
Complete, a Trip Punch Feed, and a Stop Command will be transmitted to the 80 
Column Card Unit, instead of ae Program Complete, Trip Read Feed, Trip Punch 
Feed, and Track Switch. The last punch channel card to be punched is at the 
Faunch wait 1 station ready to move through the Punch-Sensing 1 station when 
the cycling of the unit is stopped as a result of this Stop command, The 
four card cycles required to move the last punch card containing results of 
the last computation, into the output hopper, are manually initiated from the 
control panel of the 80 Column Card Unit by depressing the C-to-1/0 button, 
on the control panel of the Unit, once and the manual Trip Finch Feed button 
three times, The computer programs (external and internal) designed to 
iclustrate the method described above for Mode 1 run-out may be found in 
examples 7 and 8 of Computer Routines, 


IZ cesired, an alternate method of manual run-out may be employed, where the 
ECFRF hub is patchwired through four cycle delays to a high or low speed 
control line, In this instance the signal will be usec to vary the computer 
program after the last read channel card has been computed so that a Frogram 
Complete and Stop command will be transmitted to the 80 Column Card Unit 
instead of a Frogram Complete, Trip Read Feed, and Trip Punch Feed, and Tracx 
Switch, The last punch channel card to be punched is at the Minch-Sensing 1 
station when the cycling of the unit is stopred as a resuit of the Stop 
command, The three card cycles, that are required to move the last punch 
card (containing the results of the last computation) into the output hopper, 
are manually initiated from the control panel of the 80 Column Card Unit by 
derressing the manual Trip Funch Feed button three times, The computer 
program (external) designed to illustrate this method for Mode I run-out may 
be found in example §& of Computer Routines. 


If multiple cards are to be punched for any card being read, determination of 
the end of the run must come from both the 80 Column Card Unit, and the 
computer program. The &0 Column Card Unit determines if there are any more 
cards to be reed (end of file condition has been reached in the read channel} 
anc the computer frograr. determines if there are any more cards to be punched, 


Moce iI Run-In 


The start button, on the control panel of the 80 Colum: Card Unit 
cat Poul /y initietes en meti eit Ccé&using the oni 
a Urit Master Clear}, tietes an automatic run-in causing the tni 
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untii the input transfer of date from the first punch channel card is complete, 
anc cevé from the first read channel card has been delivered to read channel 
input storage (buffer A), Up to this time the 80 Column Card Unit has been 

in a Kot Ready status. Upon completion of the above the unit essumes a Heady 
status. The data from the first punch channel card is then available for 
computation. Unlike the Mode I run-in, there is no automatic track switch. 

It must, theref ene: be initiated by the computer rrogram. The date from the 
first punch channel card may be computed, and the results punched in the same 
card, before any caicuiations are made on the first read channel card or the 
Gate from the first punch channel card may be computed upon, after which «4 
trac: switch is initiated making the read channel deta available for computa- 
ticn. After completion of computation on the read channel date, another track 
i is initiated making the results of computetion on the punch channel 

t railable for output transfer. 


mode if Run-Cut 

when feeding operations are not intermittent in either channel, the run-cut 
procecure is determined by the last end of file condition to be detected by 
the 80 Column Card Unit. 


The Ind of File hubs (EOFRF & EOFPF) on the plugboard cf the &C Column Card 
Unit provide signals which are patchwired through cycie delay hubs to Input- 
Output—to-computer cortrol lines. These signals notify the computer program 
when either input hopper is empty su that the program may be asuered accord={ 
ively, 


Read Channel 


when the read channel input hopper is empty, indicating that the last reed 
channel card is in the Read Wait 1 station, the 80 Column Card Unit will stop 
at the end of the cycle in which this condition (end of file read feed) was 
detected. If there are no more cards to be processed in this channel, the 
operetor sets the End of File Read Feed switch to on, This setting causes a 
continuous signal tc be emitted from the EOFRF hub on the plugboard of the 80 
Column Card Unit, in addition to enabling the unit to continue cyciing even 
though there are no cards feeding from the input hopjer. Depressicn of the 
Resume button, after setting the End of File switch, causes the &0 Colunn 
Card Unit to resume its operation. 


When the EOFRF hub is patchwired through 2 cycle delays the signal will be 
received by the computer after the last read channel card has been processed 
by the computer program, and just before the beginning of calculation on 
punch chennel data. The End of File signal may then be used to vary the 
computer program, by setting connectors or energizing selectors, so that the 
part of the computer program concerned with read channel calcuiations may be 
skipped. 
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Read Channel Run-Out 


If the End of File Read Feed occurs after the End of File Funch Feed, indicat- 
ing that the last calculation will be performed on data from a read channel 
card, the LOFRF signal may be used to vary the computer program so that a 
Frogram Complete, and Stop command in addition to a Track Switch will be 
transmitted to the 80 Column Card Unit after computation. The operetor may, 
by depressing the Manual Trip Read Feed button twice, move the last read 
channel card into the read channel output hopper. 


Punch Channel 





When the punch channel input hopper is empty, indicating that the last punch 
channel card is in the Punch khait 1 station, the 80 Column Card Unit will 

stop at the end of the cycle in which this condition (End of File Punch Feed) 
was detected. If there are no more cards to be processed in this channel the 
operator sets the End of File Punch Feed switch to on. This switch setting 
causes a continuous signal to be emitted from theHOFPF hub on the phetoard of the 
80 Column Card Unit. Depressing the Resume button after setting the End of 
File switch causes the 80 Column Card Unit to resume its operation. When the 
EOFPF hub is patchwired through one cycle delay the signal will be received by 
the computer just before computation is begun on the last punch channel card, 
The End of File signal may then be used to vary the computer. program so that, 
in subsequent cycles, the part of the computer program, dealing with punch 
channel calculations, may be skipped. 


Punch Channel Run-Cut 


If the End of File Punch Feed occurs after the End of File Read Feed, indicating 
that the last calculation will be performed on date from a punch channel card, 
the EKOFFF signal may be used to vary the computer program so that Frogram 
Complete, Trip Punch Feed, and Stop commands in addition to a Track Switch will 
be transmitted to the 80 Column Card Unit after computation, The operator may, 
by depressing the C-to-1/0 button on the control panel of the 80 Column Card 
Unit once, and the Manual Trip Punch Feed button twice, move the last punch 
channel card into the punch channel output hopper. 


The computer program, flow chart, and wiring diagram designed to illustrate 


the method described above for Mode II Run-Out may be found in as as 10 of 
Computer Frogramming Exit Routine for Mode II Manual Run-Out, 


Timing 


In Mode I a maximum card processing rate of 150 cards per minute may be 
obtained provided: | 


1. the computation time does not exceed 400 milliseconds when computation 
is begun before the 80 Column Card Unit is ready, 
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Z the computation time does not exceed 380-385 miiliseconds when 


a 


computation is begun after the &0 Column Card Unit is ready. 


However, when comrutation time is less than the time cited above for each case, 
the cere precessing rete is Boh ineressed since 150 cards per minute is the 
mayisum cara processing rate, f the computation time exceeds the time cited 
above for each carc, the cycle ¢ time (from which the card processing rete may 

be calouleted} must be determined by an actuel systems test of the unit with 


ce é 
the computer, since the cycle time is a function of many variables, 
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ERROR DETECTION AND RECOVERY 


ms 1 


yhecking of Sensing 


Frovision is made in the 80 Column Card Unit for checking the sensing ana 
punching of data recorded in the cards, If an error occurs the Unit stops 
at the end of the care cycle in which the error occurred, Indicator lights 
on the display panel of the adapter unit show: 


1. the compare station (Read-Sensing 2 or Funch-Sensing 2) at which 
the error occurred; 


2. the buffer position "Word and Character" which is involved; 
3. the rows of the card which are involved, 


Before the Unit can resume operation the error circuits must be manually 
cleared from the control panel, Depressing the appropriate card control 
reset button (RS2) causes a signal to be emitted at the appropriate error 

hub (RS2-1, RS2-2, PS2) on the plugboard of the 80 Column Carc Unit. Depress- 
ing the resume button clears the error circuits anc enables the Unit to 
continue cycling, The error signal, resuiting from depressing the appropriate 
card contrcl reset button may be used to notify the Computer, via I/0-to-C 
control lines, that a comparison error has occurrec, and the computer program 
can then be varieé as required. (Use of the checking features in errer 
recovery is discussed in more detail urder computer programming.) The absence 
of a ecard in Read-Sensing 2 or Funch-Censing 2 automatically su, presses 
checking. 


Discussion 


Read wait 1 anc Funch khait 1 errors indicate the failure of the 8C Column 
Card Unit to advance a card from an input hopzper to its respective weit 
station, The 80 Column Card Unit will stop at the end of the card cycle in 
which this condition was detectec, 


MODE I 
Read wait 1 


If the condition detected is the result of a card jam in the input hopper of 
the read channel, a Read Wait 1 error resuits, After removing the jammed card 
from the input hopper and replacing the cards, the operator may, by depress~ 
ing the appropriate card control reset button (Rwl), cause the Rwl error hub 
on the plugboard of the 80 Column Card Unit to emit. Depressing the resume 
button clears the error circuits anc enables the unit to continue operation. 


However, since this condition has caused a gap in the flow of cards in the 

read channel, (i.e., no card in the KSl station) input transfer of date from 
the card preceding the gap (the card at the RS2 station) is inhibited, This 
condition makes it necessary to vary the computer program in the second cycle, 
after the occurrence of the card jam, if high speed or low speed I/0-9C control 
lines are to be active during the calculation of the card preceding the card 
jam. The program flow chart shown in Figure 4 is designed to handle this 

case, 


Patchwiring the Read hait 1 error hub through 2 read feed cycle delays will 
cause entry to a subroutine which causes a track switch; thus, enabling 
computation on the data from the card presently at the read wait 2 station. 
After computation, the following control commands are transmittec to the 

80 Column Card Unit over C-9I1/0 control lines: Program Complete, Trip Read 
Feed, anc Trip Funch Feed in addition to a track switch, The special out, 
that occurs with the demand used to transmit these control commands, is usec 
to set a connector (lb in the flow chart) which will skip caleulation in the 
next card cycle, i.e., the third card cycle after the card jam. The skip 
célculation subroutine is programmed so that the punching of data, previously 
punchec anc still contained on the input-cutput track conriected to the 
computer during the skip calculation subroutine, will be inhibited, 


Punch wait 1 


A card jam in the input hopper of the punch channel of the 80 Column Card 
Unit resuits in a Punch wait 1 error. Although similar to a Read wait l 
error, this condition may be handled entirely from the control panel of the 
80 Column Card Unit in a Mode I operation. 


The operator, after removing the jammed card from the input hopper ana 
replecing the cards, will depress the Manual Trip Purch Feed button on the 
control panel. As a resuit, the card in the punch channel input hopjer is 
advanced to the station, Since the Manual Trip Purch Feed was not accom- 
panied by a Manual Trip Read Feed, only that card at the Read-Sensing 1 sta- 
tion and those cards preceding it are advanced. Note that the card at the 
Read Wait 1 station is not advanced, The &0 Column Card Unit will continue 
operation for one cycle; and then stop, The operator may, by depressing the 
resume button, cause the 80 Column Card Unit to continue its normal operation. 


The procedure described above is employed to delay, until the following card 
eycie, the output transfer of that data which resulted from computation on the 
card located at the Read Wait 2 station at the time the 80 Column Card Unit 
stopped after detecting the Punch wait 1 error. In this manner, the punching 
of data resulting from calculations on the card at tne read wait 2 station is 
inhibited until the gap in the card flow is past the fFunca Funch 1 station, | 


MODS II 
The computer rrogram flow chart shown in Figure 5 illustrates the skipring 


of computation when the procedure described below for handling nead i.ait 1 
and runch wait 1 errors is employed, 









TEST FOR 
OTHER 
CONDITIONS 


Skip calculation 
subroutine 





NOTE: The Read Wait ] error hub 
(RW1) is patchwired through 
2 read feed cycle delays. 
Feed Failure - Mode I 
Fig. 4 
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Read wait 1 


If the condition detected is the result of a card jam in the input hopper of 
the read channel, a Read Wait 1 error results. After removing the jammed card 
from the input hoprer and replacing the cards, the operator may, by depressing 
the appropriate card control reset button (RW1), cause a signal to be emitted 
from the Rk1 hub on the plugboard of the 80 Column Card Unit. Depressing the 
resume button will clear the error circuits and enable the Unit to continue 
operation, : 


Since this condition has caused a gap in the flow of cards in the read channel 
(i,e., no card in the RS1 station) both input transfer to the read channel 
input storage and the subsequent transfer to the 1/0 track are inhibited in the 
following cycle which results from the depression of the resume button. Thus, 
the read channel computation in the next cycle should be skipped. The 
programmer may accomplish this by patchwiring the Read wait.1 error hub, 
through one cycle delay, to a high speed I/0-to-C control line, which is used 
to signal the computer to skip read channel calculation in the next cycle. 


Punch Wait 1 


If the condition detected is the result of a card jam in the input hopper of 
the punch channel, a Punch Wait 1 error results. After removing the jammed 
card from the input hopper and replacing the cards the operator may by 
depressing the appropriate card control reset button (PW1) cause a signal to 
be emitted from the Pwl hub on the plugboard of the 80 Column Card Unit. 
Depressing the resume button will clear the error circuits and enable the Unit 
to continue operation, 


Since this condition has caused a gap in the flow of cards in the punch 
channel (i.e., no card in the Funch-Sense 1 station) input transfer to the 
punch channel input storage and the subsequent transfer to the I/0 track is 
inhibited in the cycle following which results from depression of the resume 
button. As a result, it is desirable to skip punch channel calculations in 
the current cycle, This may be accomplished by patchwiring the Punch Wait l 
error hub through one punch feed cycle delay to a high speed or low speed © 
control line, which is used to signal the computer that punch channel computa- 
tions are to be skipped in this cycle. 
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| PUNCH CHANNEL 
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COMPUTE ON 
READ CHANNEL 
DATA 





(a) KEY: TS = Track Switch (b) RW1 hub is patchwired 
PC = Program Complete _ through one cycle delay 
TRF = Trip Read Feed to HSCL W 
TPF = Trip Punch Feed 


(c) PW1l hub is patchwired 
through one cycle delay 
to HSCL X 


Feeg Feilure Mode II 
fig. 5 
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CONNECTION PANEL (Plugboard) | 


The §0 Column Care Unit includes a plugboarc as part of its control system. 
The plugboarc permits format control, checking of sensing anc punching, syn- 
thetic punching, eciting, anc various control operations, Table II lists the 
hubs found on the plugboaré. Groups of hubs described in Table Ii sre listed 
as either emitting (E) or receiving (R). When groups cf hubs, such as those 
that make up the poles of a selector, are used toe reroute current, they are 
recorded es both receiving and emitting (R/S). Row time is defined as the 
time teken to sense the 12 rows of the 80 column card (12-11, 0-9). 


Under types of current, the following types are available on the plugboard of 
the &0 Column Caré Unit. 


Current Abbreviation Used 

7 volt (20 microseconds} Clock Fulse 7V\20us. )CF 

7 volt Rene Pulse WVivar.sF 
10 volt (continuous) Power | LoVicont. )F 

50 volt (continucus) Power 50V (cont. }F 

50 volt (10 milliseconds) Enabl 50V(itCms, 35 

50 volt 2S see ee ep Enable 50V(l5ms, jE 

50 volt (variable} Enable 50V (var. jE 
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Nomenclature 


Read-Sensing Station 
One (RS1) 


_ Read-Input Storage 


Read-Sensing Station 


Two (RS2) 


Read—Check 


Read-Sensing Station 
Three (RS3) 


Table II Description of Connection Panel Hub Functions 


Plugboard 
Coordinates 


(19-58) (j-k) 


(9-68) (h-i) 


(19-58) (r-s) 


(9-68) (t-u) 


(19-58) (f-g) 


R 
or 
E 


Current 


_ Type 


50V(10ms, )E 


50V(10ms, )E 


50V(10ms, )i# 


50V(10ms. )E 


50V(10ms. )E 


No, of 
Hubs 


80 


120 


80 


120 | 


80 


Predominant Programming Use 


Represents the card columns 
read for assignment of data 


to input storage positions, 


Patchwired to read-input 
storage positions, 


Represents the input storage 
positions used for the assign- 
ment of data in card columns 
to input storage, 


_ Represents the card columns 


containing data which is to 

be compared with data recorded 
in read-input storage positions, 
(patchwired to read-check 
positions). 


Used to arrange the data from 
the card columns in input . 
storage format for checking | 


_ purposes. 


Represents card columns which 
may be patchwired to punch- 
input storage positions to 
simulate reading and punching 
in the same card in a Mode I 
operation, (see example 

in Wiring Instructions section). 


€? 


Nomenclature 


Punch-censing Station 


One (PS1) 


Punch-Input Storage 


Output Storage 


Storage Punching 


Control Punching © 


Plugboard 
Coordinates 


(19-58) (b-c) 


(9-68) (be) 


(9-68) (J-K) 


(19-58) (C-F) 


(19-58) (A-B) 


R 


or 


7 
A 


eH 


Gurrent | 


Type 


50V(10ms. )E 


50V(10ms, )E 


7V(20us, )GP 


7V(20us. )CP 


50V(10ms, )E 
50V(15mns, )E 


No, of 
Hubs 


80 


120 


120 


gO 
Bussed . 


Pair 


Predominant Programming Use 


Represents card columns read 

in punch channel for assignment 
of data to punch-input storage 
positions, (buffer M). 


In Mode I these hubs are most 
frequently used to receive 
data read from RS3 station in 
read channel for transfer to 
Buffer M where it is merged 
with computed data from the 
computer so as to simulate 
reading and punching in the 
same card, In Mode II these 
hubs assign data read from 
the card at the PS1 station 
of the punch channel to the 
desired input storage positions 
in buffer M, (see Mode I and 
Mode II Card Flow Diagrams). 


‘Represents the output storage 


positions used for assignment 
of data to card columns for 
punching, 


Used to assign data, contained 
in output storage positions, 
to card columns for punching. 


Provides. a method of punching 
control data or constant data. 
in card columns, (FPatchwired 
from position emitters), 


ne 


Nomenclature 
Punch-Sensing Station 
Two (PS2) 


Punch-—Check 


Read-Check Suppress 


All 


Read-—Check Clock 


Punch=-Check Suppress 


Plugboard 
Coordinates 


(19-60) (Q-R) 


(9-68) (0-P) 


(10-68) (v) 


(9) (v) 


(9-68) (w-x) 


(10-68) (N) 


(9) (N) 


Current 


Type 


50V(10ms, )E 


50V(10ms. )E 


7V(20us.)CP 
or 
10V(cont,. )P 


10V(cont. )P 


7V(20us. )CP 


7V(20us, )CP 
or 
10V(cont. )P 


10V(cont, )P 


No, of 
Hubs 


80 


120 


af 


120 
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Predominant Programming Use 


Represents the card columns 
containing data which is to 
be compared with data stored 
in Buffer M, 


Used to arrange data from the 
card columns in a Buffer M 
format for checking purposes. 


Used to suppress checking of 
data read at read sensing 
station 1 and stored in read- 
input storage positions, 
Patchwired from read-check 
clock positions, 


Used to suppress all checking 
of data read into input buffer. 


Represents read-input storage 
positions where checking is 
to be suppressed, 


Used to suppress checking of 
data read at punch-sensing 
station 1, and stored in 
punch=—input storage positions, 


Used to suppress all checking 
of sensing and punching in 
punch channel, 


Se 


Nomenclature 


Punch-Check Clock 


Mode 


Position Extractor I 
(A & B) . 


Position Extractor 


Selector Control 


Plugboard 
Coordinates 


(9-68) (L-M) 


(5-7) (A) 
ie a 


(5-6) (f) 


(5-6) (R-X) 


(a-e) 


(3-4) (T-X) 
(a-g) 


E 


Current 


Type 


7V(20us,)CP 
10V(cont, )P 


50V(10ms, )E 


50V(10ms, )E 


50V(15ms. )E 


No, of 
Hubs 


120 


12 
(per 
distr.) 


12 
Bussed 
Pair 


Predominant Programming Use 


Represents punch-input storage 


positions where checking is to 


be suppressed, 


Used to determine the mode of 
operation of the input-output 
unit, 


Provides the programmer with a 
method of detecting control 
holes in a given card column, 
When the position extractor "IN" 
hub is wired to a card column 
sensing hub such as a punch- 
sensing station 1 hub, a 
current is emitted from a O-l2 
position extractor hub or hubs 
corresponding to the hole or 
holes punched in the control 
column being sensed. These 
hubs may then be wired to 
selector pickups or I/0-to-C 
control lines to vary the 
computer program, 


Current emitted from these hubs 
may be used to pick up selectors, 
Selectors picked up in this 
manner are picked up before the 
beginning of the row time 
denoted by the selector control 
hub wired to the selector pickup 
so that the corresponding row 
read may be affected, 


Je 


Nomenclature 


Position Emitter 


Program Complete 
(PC) 


Trip Punch Feed 
(TPF) 


Trip Read Feed 
(TRF) 


Plughoard 
Coordinates 


(3-4) (H-S) 


(8) (C-D) 


(10) (C-D) 


(9) (C-D) 


Current 


R 
or 

E Type 

E 50V(10ms, )E 


R 7V(var.)P 


7V(var.)P 


pes] 


ee) 


7V(var.)P 


No. of 
Hubs 


12 
Bussed 
Pair 


i) 


Predominant Programming Use 


Provides a means of punching 
card code bits (12-]1, 0-9) 
in a punch channel card with= 
out requiring storage of 
corresponding card code bit. 


The program complete command 
initiates a card cycle in the 
80 Column Card Unit when 
received with, or subsequent 
to, either trip read feed, or 
trip punch feed, or both, A 
program complete command 
should never be transmitted to 
the 80 Column Card Unit alone. 


The trip punch feed command 
conditions the unit so that 
when the next (or concurrent) 
program complete is received, 
a card will advance from punch 
wait 1 station through punch- 
sensing 1 station during the 
next card cycle, 


The trip read feed command 
conditions the unit so that 
when the next (or concurrent) 
program complete is received 
a card will advance from read 
wait 1 station through read= 
sensing 1 station during. the 
next card cycle, 


Lg 


Nomenclature 


Ski 
(SP 


No Check Punch 
(NCP ) 


LT I es 1 ANE 





Plugboard 
Goordinates 


(11) (C-D) 


(12) (C-D) 


Current 
R 
or 
1 Type 


R TWV(var, )P 


R 7V(var.)P 


ie a A aA PL Woe 





No. of 
Hubs 


Predominant Programming Use 


The skip command conditions 
the unit so that, in either 
mode, the skipping of punching 
will be delayed until the 
proper card is in the Punch 
Punch 1 station. 


“No check punch command condi- 


tions the unit so that when 
the next or concurrent program 
complete is received checking 
will be suppressed when the 
associated card in the punch 
channel moves through the 
punch sense 2 station, if the 
operation is Mode I, Ina 


- Mode II operation checking is 


suppressed when the card 


initiating the no check 


command* moves through the 
punch sensing 2 station, In 
either mode checking will be 
delayed until the proper card 
is in the sensing station, . 
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* The computer initiates the command as a result of calculation on card data. 
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Nomenclature 


Stop 


Stop 


Computer—i/0 
Control Lines 
(C—»1/0) 


1/0—»Computer 


Control Lines 
(1/0—3C ) 


High Speed 1/0 
— Computer (HSCL) 


All Points Emitter 


Plugboard 
Coordinates 


(13) (C-D) 


(7-8) (h) 


(8-17) (A-B) 


(3-4) (h-s) 


(10-11) (j-m) 


(5=6) (g) 


Ki 


Current 


Type 
7V(var.)P 


50V(10ms, JE 
50V(15ms, )E 


7V(var.)P 


50V(10ms, )E 
50V(15ms, )E 
50V(var,. )E 


50V(10ms, )E 
50V(15ms, JE 
50V(var, )E 


50V(10ms, )E 


No, of 
Hubs © 


10 
Bussed 
Pair 


12 
Bussed 
Pair 


bussed 
Pair 


Bussed 
Hubs 


Predominant Programming Use 


Used to stop the operation of 
the I/O unit with current 
program complete, Usually 
patchwired from a condition 
detected by computer, 


Used to stop the operation of 
the I/O unit with the next 
program complete. Usually 
patchwired from a condition 
detected by the I/O unit, 


Used to send control signals 
from central computer to 


. input-output unit. 


Used to transmit control 
signals from input-output unit 
to the computer, These signals 
may be used on the computer 
control plugboard to pick up 
selectors. 


Used to transmit control 


' signals from input~output unit 


to the computer, These signals 
set the incoming control line 
storage so that the next 
internal program step may be 
selected, 


Emits a current at every row 
time, (i.e., twelve 12-ms., 
signals per card cycle), 
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Nomenclature - 


50-12 
50-11 


SC-0-9 


Bt 


Selector Memory 


Selector Pickup 


Plugboard 
Courdivates 


(19-20) (q) 


(21-22) (q) 


(21-22) (x) 
(23-24) (q) 


(23-24) (KX) 


(12-14) (E-H) - 


(1-2) (1s-x) 
(a~x) 


R/f 


R 


Current 


50V(15ms, )E 


50V(before 
row O and 
through row 
9 time) 


50V(cont, )P 


TV (var. )P 
50V(var. )ll 


50V(cont, )P 
50V(10ms, ) 
50V(15ms, JE 
50V (var, )E 


No. of 
Hubs — 


2 
Bussed 
Hubs 


2 


Bussed — 


Huhs 


Pd 
Bussed 
Hubs 


3 


Bussed 
Hubs 


4, sets 
of 3 
l in 
2 out 

44 


Bussed 
Pair 


Predominant Progranming Use 


bmits signal just before and 
during row 12 time. 


Emits signal just before and 


during row ll time. 


Emits one prolonged signal _ 
just before and throughout the 
0 through 9 interval of row 
time. 


Used to hold a selector or a 
colum split selector in for 
more than one card cycle. 


Used to convert enable received 
over C~to-I/0 lines to inter- 
rupted B+ which in turn may be 
used to pick up selectors. 


Used to energize or "pickup" 
the corresponding selector. 
Energizes selector for one 
ecard cycle only. 


o€ 


Nomenes ofiure 


selectors 


Alternate Switch 


Unibus 


Cycle Delay 


Plugboard 
Coordinates 


y 
‘ 


Gy 


(28-57) (In 
igs 


(26-60) (; 
(20-49) (& 


o- 
— 
i) 
one: 


(5-7) (B-D) 


(12-16) (j-m) 
(1216) (u-x) 


(5-8) (i-s) 
(10-17) (n-s) 
(8-11) (B-G) 


Gurrent 


R/E 


in R 
out E 


in R 


out bb 


Type 


any type 


50V(10ms, ) Is 
50V(15ms, )E 
7V(var,.)P 


50V(10ms. )E 
50V(15ms, )E 
50V(var,)E 
50V(var, )E 


No, of 
Huds 


20 two 
Fole 
24, five 
Pole 


3 
single 
Pole 


8 sets 
of 5 
4 in 
1 out 


Predominant Programming Use 


Used to route a current one of 
two ways. Current entering 
common hub comes out either at 
the select or nonselect pole . 
depending on whether or not 

the particular selector is 
energized or "picked up", 


Used in a manner similar to 
other selectors except that 
they are manually picked up by 
switches on the control panel. 


Used where several sources are 


_ to be directed to a common 


destination, Diode protection 
in hubs prevents back circuits. 
It is similar to an "or" gate, 
Different current levels such as 
20V and 7V may not be patched 
to the same unibus, 


Used to delay I/0-to-C and 
C-to-I/0 control signals in 
addition to the control 
Signals originating and termi- 
nating in 80 Column Card Unit, 
for one cycle, Cycle delays 
may be patchwired in series to 
delay control signals for more 
bhan one card cycle, 


Te 


Nomenclature 


Cycle Delay Control 
(Conv. Cyc. Del. to 
TRF/TPF) 


End of File Read Feed 
(EOFRF ) 


Plugboard 
Coordinates 


(15-16) (G-H) 


(18) (j-h) 


Current 
R 
or 


E Type 


R/E  50V(cont,)P 


E 50V(cont, )E 


No, of 
Hubs 


6 sets 
of 2 
ea, 


Predominant Programming Use 


Used to control emission of 
signals from cycle delay out 
hubs of the correspondingly 
lettered group (A-F), The 
bottleplugging of the 2 hubs 
associated with each group of 
cycle delays causes the out 
hubs, of any cycle deleys 
wired, to emit at the beginning 
of the next cycle when a 
program complete is accompanied 
by either or both trip commands, 
Cycle delay control hubs not 
bottleplugged will emit only 
when control commands are 
accompanied by a trip read feed 


command, 


Used to signal end of file 
condition in the read channel, 
No card in the input hopper of 
the read channel causes an 
indicator to light on the 
control panel and the unit to 
stop at the end of the cycle 
in which the condition was 
detected. Setting the end of 
file read feed switch to "on" 
will cause a signal to be 
emitted from the end of file 
read feed (EOFRF) hub on the 
plugboard, in addition to 
enabling the. unit to continue 
cycling when there are no more 
cards in the read channel 
input hovver. 


Az 


Plugboard 
Nomenclature Coordinates 


End of File Punch Feed (17) (j-k) 
(EOFPF) 


Read Wait One (18) (res) 
(RW1) 


R 
or 
1D 


B 


E 


Current 


Type 


50V(cont,. )P 


5QV(var. JE 


No, of 
Hubs 


Predominant Programming Use 


Used to signal end of file 
condition in the punch channel, 
No card in the input hopper of 
the punch channel causes an 
indicator to light on the 
control panel and the unit to 
stop at the end of the cycle 
in which the condition was 
detected. Setting the end of 
punch feed switch to "on" will 
cause a signal to be emitted 
from the end of file punch 
feed (EOFPF) hub on the plug- 
board, in addition to enabling the 


unit to continue cycling when 


there are no more cards in the 
punch channel input hopper, 


Used ta signal failure af the 
uplift ~o advance a gard from 
the raad channel input hopper 
to the read wait 1 station. 

No card. in the read wait 1 
station causes an indicator to 


' light on the display panel of 


the adapter and the unit to 
stop at the end of the cycle 
in which the condition was 
detected. Depressing the 
appropriate card control reset 
button (RW1) on the control 
panel of the 80 Column Card 
Unit will cause a signal to be 
emitted from the read wait 1 


hub on the plugboard, 


ce 


Nomenclature 


Punch Sensing Two 
(PS2) 


Read Sensing Two-1 


(RS2~1) 


Plughoard 
Coordinates 


(18) (p~q) 


(18) (n-o) 


Current 


R 

or 

bs Type 

E 50V(var.)E 
E —-§OV(var, )E 


No, of © 


Hubs 


Predominant Programming Use 


Used to signal a comparison 
error in card in punch sensing 
2 station, This error will 
cause an indicator to light on 
the display panel of the 
adapter and the unit to stop at 
the end of the cycle in which 
the error was detected, 
Depressing the appropriate card 
control reset button (P52) on 
the control panel of the 80 
Column Card Unit will cause a 
signal to be emitted from the _ 
punch sensing 2 hub on the 
plugboard, 


Used to signal a comparison 
error when the program complete 
initiating the cycle in which 
the error occurred was accom- 
panied by a trip read feed 


(i.e., when there is a card at 


the read sensing 1 station). 
This error will cause an 
indicator to light on the dis~ 
play panel of the adapter, and 
the unit to stop at the end of 
the cycle in which the error 
was detected. Depressing the 
appropriate card control reset 
button (RS2) on the control 
panel of the 80 Colum Card 
Unit will cause a signal to be 
emitted from the read sensing 
two-1 hub on the plugboard,. 


Current 
R 
Plugboard or No. of 
Nomenclature Coordinates BE Type Hubs Predominant Programming Use 


Read Sensing Two=-2 (18) (1-m) E 50V(var,.)E 2 Used to signal a comparison 
(RS2-2) error when the program complete 
- initiating the cycle in which 

the error occurred was not 
accompanied by a trip read 
feed i.€., when there is no 
card at the read sensing 1 
station (intermittent feeding 
in the read channel), 


Punch Wait One (17) (l-m) E 50V(var,. jE 2 Used to signal failure of the 

(Pw1) unit to advance a card from 
the punch channel input hopper 
to the punch wait 1 station. 
No card in the punch wait 1 
station causes an indicator to 
light on the display panel of 
the adapter and the unit to 
stop at the end of the cycle 
in which the condition was 
detected. Depressing the appro- 
priate card control reset 
button (PW1) on the control 
panel of the 80 Column Card 
Unit will cause a signal to be 
emitted from the punch wait 1 
hub on the plugboard, 


Nomenclature 


Pick Up 


Column-—Split Selector 


Current 


R . . 

Plugboard or No, of 
Coordinates i Type Tubs 
(19-27) (o=p) R 50V(L5ms, )E 1g 
(17+25) (v-w) 4 Bussed 
Pair 

(19-27) (l-n) =—s_- B/E any 18 
(17-25) (s-u) - single 
Pole 


Predominant Programming Use 


Used to pick up the correspond~ 


ingly numbered column—split 
selector, It will energize 

the column-split selector only 
as long as current is received 
at pick up. Thus if a row 

(12, 11, 0-9) in selector 
control is wired to pick up, 
selector wil] be in select 
position for approximately 15ms., 
which is enough time to affect - 
that row. 


Used in same manner as selector 
described in another section of 
this table, 


WIRING INSTRUCTIONS FOR 80 COLUMN GARD 
UNIT CONNECTION PANEL 


The following examples illustrate the basic patch cord wiring necessary to 
accomplish format ccntrol, checking control, editing, detecting of control 
information for the computer, and sending of control information to the 
computer. . 


By using these procedures in various combinations, mmerous programming 
requirements can be fulfilled, 
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Subject: 


Problem: 


Procedure: 


The assignment of data in card columns to Read-Input storage 
positions in Mode I or J]. 


To store data in card column 77 in Read-Input storage position 15; 


to store data in card column 75 in Read-Input storage positions 76 
and 16, | 


a. Patchwire Read-Sensing station one hub 77 to Read-Input storage 
hub 154 . 


b. Patchwire Read-Sensing station one hub 75 to a bus which is 
patchwired to Read-Input storage positions 76 and 16, 
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Subject: The assignment of data in the card columns to Punch-Input storage 
positions in Mode I or Ii, 


Problem: To store data in card column 1 and 2 in Punch-Input storage positions 
108 and 107, (Buffer M). 


Procedures a, Patchwire Punch-Sensing station one (hubs 1 and 2) to Punch» 
Input storage positions 108 and 107 respectively, 





PUNCH —INPUT STORAGE 
OO O'F*s : 


O 
106 105 104 103 102 


PUNCH-SENSING STATION ONE 
O}l41O 420 430940 450 460470480490 500 





Subject: The assizmment of n of numeric data and sign overpunched in the same card 
column to input storage positions in Mode I or Il. 


Note: in those cases where the data in a given card column is always numeric,. 
zone 1] or 12 may be used to pack the sign of any field, ‘khen this 
system of pecking is used, a minus sign is represented customarily by 
ex 11 punch and a plus sign by the absence of an 11 punch in the card 
column, 





Problem: Card column 43 contains numeric deta and the sign of that data. 
| Store the numeric portion of the deta contained in card column 43 
in Read-Input storage* position 110 and the sign portion of that 
column in Read-Input storage position 109, 


Procedure: a. Patchwire selector control hub 1] to one ofbussed pair of 
7 _ pickup hubs of column=split selector mumber 2, 


be Patchwire Read-Sensing station hub 43 to the common of column= 
split selector mmber 2, 3 


ec, Fatchwire nonselect (numeric portion) hub of column-split 
selector number 2 to Read-Input storage position 110, 


d. Patchwire select (sign) hub of column-split selector mmber 
2 to Read-Input storage position 109, 





% The procedure described above may also be employed in the assignment of 
numeric data and sign ovexpuncued: in the same card column, to Punch-Input 


storere positions. 
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Subject: The checking of data stored in Read-Input storage positions in 


Mode I or Il, 


Note: Data contained in the Read-Input storage positions is checked at the 
Read-Sense station two, Since the data originally sensed is now in 
Read-Input storage positions, the card columns sensed for checking 
purposes must be assigned to corresponding positions because the 
comparison is made on an input storage basi se 


Data in card columns 1-3 have been transferred to Read-Input stor=- 
age positions 120-118 respectively, It is desired to check the read- 
ing of card columns delivered to Read-Input storage positions 120-11&, 


Problem: 


Patchwire Read—Sensing station two (hubs 1-3) to Read~Check 
hubs 120-118 respectively. 


Procedure: 4. 
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Subject: The suppressing of checking of noncritical data transferred from 
card columns to Read-Input storage positions in Mode I or I, 





Problem: Suppress the checking of data from card column 3 wired to Read~ 
Input storage position 118, 


Procedure: a, Patchwire Read-—Check clock hub 118 to any Read-Check BUPET OPE 
hub. 


Notes Suppression of all checking may be accomplished by patchwiring the "all" 
hub to any Read-Check suppress hub. 
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Subject: The assignment of data in output storage positions to storage 
7 punching positions for punching in card columns in Mode I or Il, 


Problem: Punch the data contained in output storage positions 101-99, in 
card columns 10-12 respectively, 


Procedures a, Patchwire output storage positions 101-99 to storage punching 
hubs 10—l2 respectively, 
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Subject: The hendling of the sign position in output, 


Note: In most cases the algebraic sign of the result cof an arithmetic pro- 
CESS, when positive, will] be represented in the computer by a space 
code, Exceptions are explained on pages II-154 end II-165, of the 
iodel 1 Specifications Manual, 


Usually the sign position associated with a given field is recorded 
in a card column as an overpunch, An eleven overpunch in the card 
column will then identify the field as negative (~), and the absence 
of an 1] punch will identify the field as positive ( A, space). 


Problem: ‘tput storage position 52 contains numeric data (0-9) and output 
storage position 51 contains the sign (Aor ~) of the date in 
oueEee storage position 52, Assign the mumeric data to card 


column Z with the sign recorded as an cverpunch in column Ro 


Method Cne 
- Patchwire output storage 52 to in of unibus &, 


Patchwire output storage 51 to in of unibus &, 
Petchwire the out of unibus & to storage punching hub 2, 


Q oO oy» 
? 


2 


Method Two 


a. Patchwire selector control bub zero to selector pickup 
. hub 39, 


b. FPatchwire subaue storage bub 5 to the nonselect hub of 
selector 39a. | 


ce. Patchwire output storage bub 52 to the select hub of selectcr 


3980 


d. Patchwire the common of select hub selector 39a to storage 
punching hub <, 
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Subject: The assignment of constant data, generated by the 1/0 unit, to Punch 
Input storage positions flor subsequent punching in card columns in 


Mode I. 


Note: In the example below the position, emitter hubs could have been patched 
to control punching hubs. However,, the method: outlined in the example 
below is recommended because checking off the generated data punched 
may be accomplished. Checking of generated data punched is not 
possible when emitters are patched to control punching hubs, 


Caution should be exercised when patching position emitter hubs to 
Punch-Input storage position since the assigning of generated data to 
Punch-Input storage positions where data has. previously been assigned 
will destroy both. the significance of the data originally stored in 
that position and the incoming data. Briefly, only unused positions 
in Punch-Input storage should be wired from position emitters, 


In addition, the locations used for assignment of constant data 

must contain space codes in the corresponding input-output track 
locations during the output transfer of computed data. It should, 
however, be understood that these input-output track locations may be 
used on input provided they are cleared to space codes prior to the 
output transfer... 


Problem: Store the data 9/27/57 in Punch-Input storage positions 41-37. 


Procedure: a, Patehwire position emitter hub 9 to Punch-Input storage 
hub: ra e 


bh. Patchwire position emitter hub 2 to Punch-Input storage 
hub. 40, 


¢. Patchwire position emitter hub 7 to Punch-Input storage 
hub 39. 


d. Patchwire position emitter hub 5 to Punch-Input storage 


e, Patchwire position emitter hub 7 to Punch~Input storage 
hub 37, . 
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Subject: The assignment of constant data, generated by the I/0 unit, to 


punching positions for punching in card columns in Mode II, 


Note: In the example below punching of the generated, constant data cannot 
be checked, since the generated data is not contained in the output 
storage against which the check is made, 


Problems: Punch date 9/27/57 in card columns 7-11 of each card in punch 
channel » 


Procedure: a, 


Patchwire position emitter hub 9 to 
Patchwire position emitter hub 2 to 
Patchwire position emitter hub 7 to 
Patchwire position emitter hub 5 to 
Patchwire position emitter hub 7 to 


Sarin ; i 1 


peri 
a 
fro 


control punching hub 7. 
control punching hub 8. 
control punching hub 9. 
control punching hub 10. 
control punching hub ll. 


Petar rT TIT 








Subject: The checking of sensing and punching in the punch channel in Mode I 


or Il, 


Note: The checking of data punched in card columns from output storage positions 

dis very similar to the checking of data in card columns transferred to 
Read-Input storage positions. Comparison is based on the output stor— 
age format, hence, data in those card columns sensed for checking 
purposes must be assigned to checking positions corresponding to out- 
put storage positions, In a Mode II operation, data sensed at Punch 
Sensing station one and delivered to Punch-Input storage positions may 
also be checked. 


Problem: Check punching of output storage positions 101-99 punched in card 
columns 10-12, 


Procedure: a. Patchwire Punch-Sensing station two (hubs 10-12) to Punch~ 
| Check hubs 101-99 respectively, 





SO Y Ly ie 
fosT CHEEK - EX298 
15 16? CARI 1H STAKE. Z, 


OO ‘9 @ 29 919 O 


110 109 108 1Oo7 106 105 104 103 102 101 100 99 98 97 95 


OOO 00000000006 6100 


50 49,498 47 46 45 44 43 42 41 40 39 38 37 ,36 35 





49 


Subject: The suppression of checking of noncritical data punched in card 
columns of card in punch channel in Mode I or Il, 


Notes: In certain instances it may be desirable to suppress checking of data 
punched in card columns from output storage positions, Assume, for 
example that in some operation an employee's plant number of one digit 
is punched in a certain card column from output storage, An error 
occurring in the punching of this character in the individual's card 
would cause.the I/0 unit to stop at the completion of the current 
cycle, Since (in this assumed operation) the error is of a relatively 
unimportant nature, and an error detection in this phase of the check- 
ing would unnecessarily delay processing, it might be considered 
advisable for the programmer to suppress checking of that card column 
containing the employee plant number, 


Suppression of al] Punch-Checking may be accomplished by patchwiring 
the "all" hub to any Punch-Check suppress hub, 


Problem: Suppress checking of employee's plant number in output storage 
position 99 and punched in card column 12, 


Procedure: a, Patchwire Punch-Check clock hub 99 to any Punch—Check 
suppress hub, 
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OO0000 90 


48 47 46 #45 #44 #43 «#442 «41 





Subject: The punching of identifying data from the read channel card (which 


is not relevant to computation) into the correspondin nch 


channel card which is three cycles behind in Mode I when feeding is 
not _ intermittent in either channel. 


Note: This method of handling date, not relevant to computation, facilitates 
the handling of data needed in computing since this input data, to the 
computer, may be assigned usually to input storage positions on a word 
basis. This is desirable because packed data will require field 
patterns for addressability. 


Problem: Store the nonrelevant data contained in card columns 4-6 of read 
channel card, in Punch-Input storage positions 107-105 for sub- 
sequent punching in columns4-~6 of punch channel card. © 


Procedure: a. Patchwire Read-Sensing station three (hubs 4-6) to Punch- 
Input storage hubs 107-105 respectively, 
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Subject: The sensing of a control hole in a card column of a card in the 
read channel in 0’ order to vary vary the the computer program in Mode I, 


Problem: Card column 7 may contain the following punches identifying each 
card as one of the following: 


a. 1 punch in column 7 — order card 
b. 9 punch in column 7 - store summary card 


Notify the computer via a high speed control line as to which 
type of card is coming in so that program variance may be 
affected, Activate HSCL X if column 7 contains a1 and HSCL, 
W and X if column 7 contains a 9 


Procedure: a.» oe station one hub 7 to Position Extractor 
in hub (B), 


b, Patchwire Position Extractor hub 1 to in of unibus 5, 
c. Patchwire Position Extractor hub 9 to any bus, 


d. Patchwire from bus to in hub of uniebus 5 and in of cycle 
delay 3, group C, 


e, Patchwire the out of cycle delay 3 to the in of cycle delay 2, group C. 


f, Patchwire the out of cycle delay 2, group C to high speed 
control line W, 


ge Patchwire the out of uni-bus 5 to the in of cycle delay 6, 
group C, 


-h, Patchwire the out of cycle delay 6 to the in of cycle delay 
3, group C, 


i. Patchwire the out of cycle delay 5 to high speed control line 
Ke 


Comment: In instances where the operation of the read feed is contimous, i.e., 
a card is advanced in the read channel with each card cycle, control 
holes may be sensed at the Read-Sensing station two, If the opera- 
tion of the read feed is intermittent, i.e., a card is not advanced 
in the read channel with each card cycle, control holes mst be 
sensed at the Read-Sensing station one, 


The table shown below lists the number of cycle delays necessary to 


affect program variance when control holes are detected at the station 
shown on the left, 
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Sensing Station Control Line No. Cycle Delays 





Read-Sensing One (RS1) HSCL 2 
Read—Sensing One (RS1) I/0-C (Low Speed) 2 
Read-Sensing Two (RS2) HSCL 1 
Read-Sensing Two (RS2) 1/0 C (Low Speed) 1 
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Sub ject: 


Problem: 


The sensing of a control hole in a card column of a card in the 


punch channel in order to vary the ary the computer pr program in Mode II. 
Since sensing of data in card columns and computation both “take 


place in the same cycle, no cycle delay is necessary when either 
high speed control lines or low speed control lines are used to 
vary the computer program depending upon presence of control hole 
sensed in card control column, 


Activate HSCL Z if there is a 3 punch in card column 6, and HSCL Y 


if there is a 4 in colum 6 . 


Procedure: a, 


Notes 


be 


Ce 


de 


Ce 


f. 


Patchwire Punch-Sensing station one hub 6 to common of column 
split selector 2, 


Patchwire selector control hub 3 to pick up of column=split 
selector 2, 


Patchwire selector control hub 4 to pick up of column-split 
selector 1, 


Patchwire nonselect hub of column-split selector number 2 to 
the common of column-split selector number 1, 


Patchwire the select hub of colum-split selector number 2 to 
HSCL Z. 


Patchwire the select hub of column-split selector mumber 1 to 
HSCL Y, 


The nonselect hub of column-split selector number 1 may be wired to the 
common of another column=split selector, This selector may be picked 
up by a selector control hub corresponding to the control punch used 

to identify a third type of card, 
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subject: 


Problem: 


Procedure: 


The assignment of data contained in output storage positions to 
card columns and the checking of punching; both determined by the 
presence of a control hole in a card in the read channel, when 
feeding in the read channel is not intermittent in Mode I, 


Output storage positions 89-85 are to be punched in columns 70-74 
if there is an 11 punch in column 9, or in columns 75-79 if there 


is no 11 punch in column 9, 


ae 


Ce 


e. 


Patchwire Read-Sensing station one (hub 9) to the common 


of column-split selector nunber &. 


Using a column-split 


selector instead of a Fosition Lxtractor enables other data 
(numeric only) to be packed in card column 9. 


Patchwire 
number 8, 


Patchwire 
to the in 


Patchwire 
group D, 


Patchwire 
group E, 


Fatchwire 
group E, 


Patchwire 
Patchwire 


Patchwire 
group D, 


Fatchwire 


Patchwire 


SC~ll hub to pickup of column-split selector 


the select side of column-split selector number 8 
of cycle delay 1, group D, 


the out of cycle delay 1 to the in of cycle delay 2, 


the out 


the out 


the out 


one hub 


the out 


the out 


another 


of 


of 


of 


of 


of 


of 


cycle delay 2 to the in of cycle delay 3, 
cycle delay 3 to the in of cycle delay 4, 


cycle delay 4 to the in of a bus. 
bus to in of cycle delay 5, group D, 


cycle delay 5, to the in of cycle delay 6, 


cycle delay 6 to selector pickup hub 42, 


hub of the bus to selector pickup hub 44. . 


Fatchwire output storage positions 89-85 to the common hubs 
a~e respectively of selector 44, 


Patchwire the select hubs corresponding to a~e of selector 44 
to storage punching hubs 70-74 respectively. 


Patchwire the nonselect hubs a-e to output hubs 75-79 
respectively, 
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Note: 


o. Patchwire Funch-Check positions 89-85 to the common hubs a~e 
respectively of selector 42, 


pe Fatehwire the select hubs corresponding to a-e of selector 42 
to Funch-Censing station two hubs 70-74 respectively. 


q. Patchwire the nonselect hubs e-e to Funech-Sensing station two 
hubs 75-79 respectively. 


Four cycle delays were necessary to accomplish the desired result in 
the above example. A reference to Mode J, Card and Data Flow, will 
reveal the reason for this. Card A, the source of the control hole 
sensed, is at Read-Sensing station one during cycle 2, Card A’, 
corresponding to Card A in the read channel, is at the Punch Punch 
station one during cycle 6, It follows that a control hole sensed at 
the Read~Sensing station one must be delayed 4 cycles to vary the 
punching in the corresponding card in the punch channel, 
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~oé Icllewing exearri¢es demonstrate routines through which the commuter 
exchenges control irformation with the 8&0 Column Card Unit, Each exerrie 
iliustrates ¢ given type of operation end is expieined by e Flew chart. In 
ail of the following examples, it may be assumed that the run-in has been 


eccorrletec, end thet the &0 Cclumr Card Unit has assumed a Ready status. 

fhese illustrations are not intended to include ali pessitle methods, but 

mereiy to illustrate possible alternatives, 

In UEC Model T operations, each demand stetion has two input-output tracks, 
h é aiternately connected to either the computer or the input-cutput 

hence, the computer and the input-output unit can simulteneousiy 

the same input-output treck eddress assigned to the particuler 


Vy 

G 
«fy 

y fn 
tm by 


The Medel 1 external applications illustrated on the following pages are 
eise enrliceblie to Mods] O epplicetions, when an additions] track is cabled 
to tne correspondingly mumbered demand position to which the 80 Column Card 
Unit is comnected, However, it should be remembered that since the Univeac 
File-Computer, Ncdei @ does not contain high speed control line storage the 
progrem is varied by using I/O-to-C control lines (which are energized by 
spetiel conditions detected by the 80 Column Card Unit) to energize selectors 
in the computer, Also, track switching is accomplished by bussing the last 


+ 
eas: wees tn 2i+n TH ef Ft 
ster out pulse to C-to-I/O sign "J". 


in either operation, it is desirable to design the computer program sco that 
the central computer is not deleyed while the input-output unit performs its 
functions, 


In the fcllowing examples, represented in flow chart formet, the table below 
lists the abdbreviastiocus used to represent control commands end the computers 
t =m - -~ . 4 + «< 5 . - 
tomi/O control lines over which these commands are transmitted, 


COMMAND CONTROL LINE 
TS = Track Switch < (In Model O operations} 
PC = Program Complete 5 
TRF = Trip Read Feed = 
TPF = Trip Punch Feed - 
Stop 2 


a 
" 


Skip 







DEMAND 


(Special 
Subroutines ) 





d 
scut-Outrut Units - One &C Column Card Unit 
= UFC Model 1 


External Frogram 
Comments 


Start to Demanc In establisnes connection 
with proper I//0 track. Cynchronizes start of 
computer program with completion of automatic 
run-in. 


Demand in puts the I/0 unit on demand, C-to- 
I/O line and low speed 1/0-to-C lines are 
connected between the computer and the 
specified 1/0 unit. 


In this case the 1/0 unit will be ready when 
the automatic run-in is complete or (after 
the initial cycle) when the input transfer is 
complete. If the 1/0 unit is not ready there 
is a delay until it goes ready. This delay 
is a minimum of 15-20 rililiseconcds. 


When the I/O unit is ready a test is made to 
see if any HSCis have been activated. If not 
a demand out results, and the computation can 
begin. If a special out results, any one of 
several subroutines (which are not discussed 
here} can be entered. 


When the computation is complete the last 

step out pulse is bussed to demand in, to the 
C-to-I/0 lines activating the specified func- 
tions (TRF, TPF, FC), and to Track Switching. 
The Track Switch makes the output data avail- 
able to the 1/0 unit. Up to this time the 

I/O unit has been on demand and ready, there- 


fore, it received and accepted the TRF, IPF, ana PC signals. The PC signal causes 


the unit tc go not ready. 


wher the demanc 


Tris methoc of 


cate unti.n tre 


: 
on § 


aemen 
error 


“= 
rt 
— 


-” 
> 
oe 
- 


ha} 
a 


rd 
s 
* 
- 


The demand in circuits contain a built in delay so that 
ignal reaches the I/0 unit it finds the unit not ready. The 
unit remains not ready until that point in the card cycle when the next input 
transfer is completed, 


g vrovides an interlock which prevents any computation on 
its heve been checked, 


reu 


Example 2 

Mode I 

Input-Output Units = One 80 Column Card Unit 
Frogram Type - Internal Frogram 


Comments 


Tne first instruction is a demanc to synchronize start of 
‘the computer progrem with the completion of the automatic 
run-in, In subsequent cycles this demanc delays the start 
of computetion, so that the error condition, control holes, 
etc., detected by the 8&0 Column Carc Unit may be used to 
vary the computer program before computetion is begun. 









DEMAND 


A special out can lead to various sub= 
YES routines depencing on which HSCLs are 
activatec. 4A demand out starts the main 
TEST FOR pee | 
SPECIAL 


CONDITIONS 





COMPUTE 


365-380 milliseconds ere available for 
computation, 


The second demand instruction is used to 
initiate the next card cycle, If an 
error condition is detected in a card 
cycle, the control commands sent (FC, 
TRF, TPF) to the 80 Column Card Unit are 
inhibited, causing the unit to stop. 
Derressing the appropriate card control 
reset button will clear the error 
circuit. Depressing the resume causes 
the control commands to be executed, and 
the unit to continue cycling. 
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Example 3 

Moce i 

Input-dutrut Units ~ One GG Column Card Unit 

Program Type - internal 

Routine — Funching a varieble number of punch channel 
cards for each read channel card 







Comments 


The flow chart illustrated 
demonstrates one method of 
punching a variable mumber of 
cards for each read channel 
card which is read, 





DEMAND 






TEST FOR 
SPECIAL 
CONDITIONS 





Only comments which have not 
been notated in previcus 
examples are included, - 













SPECIAL 
CONDITION 
SUBROUTINES 





COMPUTE 


| MAIN PROGRAM 
LAST COMPUTA- NO 
‘TION FOR THIS READ} 
CHANNEL CARD 
YES 
en 53 ' DEMAND 
| DEMAND 
YES 
Error 
TS Po. 
TS PC are 
TRF 
TPF & double Track Switch is 





DEMAND 





required at these points to 
prevent the data from the 
next read channel card from 
being destroyed by output 
data, 


Customer 





Application 





Instruction 


Location 
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Example 4 

Mode I 

Input-Output Units - One 80 Column Card Unit 

Program Type - Internal 

Routine — Reading a variable number of read channel 
ecards for each card punched. 






Comments 


(S) 





The flow chart illustrated 
demonstrates one method of 
reading a variable number of 
reac channel cards for each 
card punched. 


TEST FOR 


SPECIAL 
CONDITIONS 







INPUT DATA 





(COMPUTE € SEND 
RESULTS TO 
ACCUM. STORAGE 






CLEAR ACCU. 
DATA STORAGE 
TO SPACES 
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Example § 
Mode I 








DEMAND 
UNIT I 













TEST FOR 
SPECIAL 






| COMPETE ON 
UNIT NO. I 
DATA 





DEMAND 
UNIT II | 





y NO 
COMPUTE ON 
UNIT NO. II 
DATA 
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TEST FOR 
SPECIAL 
CONDITIONS 





Input-Output Units - Two 80 Column Card Units 
Frogram Type = External Frogram. 
Routine - Use of two 80 Column Card Units 


Conments 


Both 80 Column Card 
Units will be immedi- 
ately ready after — 
Gemeanding if the | 
computations on Units 1 
anc 2 equal 400 or more 
milliseconds, 


The step out hub of the 
last computing step for. 
unit number 1 data is 

bussed to Track Switch . 


ang C-to-I/0 lines 


acvivating Trip Read 
Feed, Trir Punch Feed, 
ang Program Complete 
for Unit 1, and also to 
demand in for Unit 2. 
Since there is a delay 
built into the demand © 
circuits the signals 
bussed to the C-to-1/0 


lines reach Unit 1 


before it is taken 
"off demand" and Unit 2 
goes "on demand", | 


The commerts contain 


information which 
pertains particularly | 
to this preblem, and 
have not been mentioned 
in previous problems. 


DEMAND DEMAND 
IN IN 
Ces UNIT II 






TEST FOR ; a ae TEST FOR 
SPECIAL Me SPECIAL 
COMPUTE ON CONDITIONS COMPUTE ON CONDITIONS 
UNIT NO. I UNIT NO. I 
DATA DATA 
SUBROUTINE | - 
MAN DEMAND 
DEMAND | MA 
UNIT I} ----- | UNIT II 





NO We-- oe oe oe ee NO fe==——— etd 
TS P TS PC 
TRE TRF 
| TPF TPF 
Example 6 
Mode I 


Input-Output Units - Two 86 Column Card Units . 
Program Type - Internal 
Routine - Use of two 80 Column Card Units 


Comments 


The flow chart and the code sheet on the following page illus- 
trates the internal program necessary in using two 80 Colum 
Card Units alternately. The special routines desired might be 
the one in Example 8 which illustrates the exit routine for 
one 80 Column Card Unit, or the one in Example 12 which illus- 
trates the routine for ReadeSense 2 error recovery. 
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Example 7 

Mode I 

Input-Output Units - One 80 Column Card Unit 
Program Type = External Program 

Routine - Exit routine for Mode I manual run-out 


DEMAND 





Comments 


The End of File Read Feed is patch- 
wired through three read feed cycle 
delays to HSCL-w so that a special out 
will result with the demand in substep 
that starts computation on the last 
read channel card. 


The card conteainire the results of. 
the lest computaticn may be manually 
run-out by depressing the C-to-1/0 
button on the contrcel panel of the 

80 Column Cerd Unit once and the 
Menual Trip Punch Feed button 3 times, 


Note: Since the program illustrated 
is external, connector 2 
represents a selector and .2b: 

. represents the selector pickup 

(22) (2b) for the corresponding selector. 

2a represents the nonselect 
position and 2b represents the 
select position, 


Ts: “PC TS PC 
TRE 
TDP STOP 
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Exercle § 

Rode I 

Input-Output Units - One 80 Column Card Unit 
Program Tyre - External Frogram 

Routine =- txit routine for Mode I menuei run-out 


Comments 


The End of File Read Feed is pate 
wired through four reed feed eycl 
Gelays to hoCies so thet a svecis 
out will result with the demand in 

substep after the last read channel 
card has been computed. 


The card containing the results of 
the lest computation may be manually 
run-out by depressing the Manuai 

rip Funch Feed button 3 times. 


K 
EOFRF 











TEST FOR 
OTHER 
CONDITIONS 





~ 
ed 


Example 9 

Mode I 

Input-Output Units - One & Column Carc Unit 
Frogrem Type ~ interral Program 


Routine -—- Exit routine for Mcde I manuel run-cut 


Comments 
The flew charts shown in Example & on the fcllowing peges 
illustrete a special case using the last card to unload 
certein records frcm general stcrage. In the event that the 
last card is not unique (i.e., like or similar to those 
preceding it) the End of File Read Feed signal may be used to 


set a connector, or activate a selector, so that after ccompu- 
tation, Program Complete Trip Punch Feed and stop cormands, 
in eddition to a Track Switch, will be sent to the & Column 
Card Unit (as in the preceding exemple), 


In either case, the card containing the results cf the last 
computation may be mamelly run-out by depressing the Cuto-I/0 
button, on the control panel of the 8C Colurm Card Unit once 
anc the Menve’ Trip Punch Feed buttcn 3 times, 
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; (y) A SPECIAL OCT SHOULD 
| RESULT THE FIRST TIME 
. a THQ0°CH. THEREAFTER A DEMAND 
mt SHOULD RESULT. 
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Mode II 






DEMAND 


POINT 1 
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Input-Output Units - Une 80 Column Card Unit 
Frogram Type - External or Internal program 


Comments 


The demand instruction synchronizes 
the Track Switch with the completion 
of input transfer of punch channel 
data, 


A special out may result from a special 
condition detected in either channel, 
Therefore, if the special condition 
detected is pertinent to read channel 
computation, it must be remembered 
until point @ where it will be used. 

In an internal program, this is done 
by setting connectors, 


This demand may be eliminated in an 
external program (providing the 
programmer knows that computations 
between the Track Switches will always 
exceed175 ms.,) by bussing from the out 
of the last punch channel computation 
step to the required C-to-I/0 lines, 
to the Track Switch hub, and to the in 
of the first read channel computation 
step. The Program Complete sets the 
80 Column Card Unit to not ready, 
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Lxample 11 

Mode II 

Input-Output Units - One 80 Column Cara Unit. 
Program Type - Internal Progran 

Routine — ixit routine for Mode II manusl run-out 


Comments 


Either channel may be the first to run-out of cards in a Mode II operation as 
explained previously in the section "Comaunication Between The Computer And The 

80 Colum Card Unit", The exit routine should be programmed to handle either case, 
The flow chart, program chart, and plugboard wiring diagram on the following pages 
illustrate one method of handling End of File condition in a Mode II type opera~ 
tion. (1) The Mode II run-out procedure described in an earlier section of this 
manual is applicable when this exit routine is employed. @) The following 
paragraphs describe the plugboard wiring, 


End of File Read Feed (EOFRF) 


The End of File Read Feed hub is patchwired through two cycle delays to the common 
hub of column—split selector number one. The two cycle delays cause the EOFRF 
signal to be delayed so that it will be received by the computer after the last 
data in the read channel has been computed. The nonselect hub of column-split 
selector number one is patchwired to the in of unibus four, the out is bussed to 
high speed control line W, and to an in hub of unibus three. The out of unibus 
three is patchwired to the "pickup" associated with column-split selector number 
one. The unibus arrangement described above is used to prevent undesirable back 
circuits. The select hub of column~split selector number one is not wired thus 
disconnecting the EOFRF signal from high speed control line W and preventing a 
special out, resulting from an LOFRF signal, from occurring with every demand after 
an KOFRF, Column-split selector number two, in this example, is used as a holding 
control i.e., since the "pickups" of the selectors are bussed, the pickup of colum- 
split selector number one causes the B+ to be routed to the pickup ee both 
selectors to remain in that position once they are picked up. 


End of File Punch Feed (EUFPF } 


The End of File Punch Feed hub is patchwired through a one cycle delay to the 
common of column~split selector number ten. The one cycle delay causes the EOFPF 
signal to be received by the computer before the calculation has begun on the last 
punch channel card, Column-split selector and unibuses are employed in the same 
manner as those associated with the End of File Punch Feed, 


Batch Processing 


If it should be desirable to employ batch processing the routing of B+ through an 
alternate switch, prior to patching to the commons of the selectors used as holding 
contacts (2 and 12), will enable the programmer after master clearing the 80 

Column Card Unit to interrupt the source of Bt to the selector pickups, which will 
cause them to revert to the nonselect position. The input hoppers may now be 
refilled, and after run-in, processing may begin on the next batch, 
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Exernie 12 
Mece Il 
Inpct—Cutput Units - Cne &0 Column Cara Unit 
Frogrez Tyre - Internal Fregram 
Reutine - Xeacing 300 cards e minute from both chennels 
Comnents 
The routine, illustrated in the flow chart, wiring diegram, and code sheets on the 


following pages, is designed to read cards “Peon beth the read and punch chennels 
at s rate of approximately 300 cards per minute, depending upon the computation 
time Sched for each card. The maximum computation time allowed for each card, 
i? e reading rate of 300 cards per minute is to be maintained, is approximately 


a4 


cal) Jia Gveecnde, 


The routine illustrated on the following pages recuires the first two Read 

Chennel cards to be blank, During run-in, (i.¢., computer run-in which is not 

te te confused with I/O Unit run-in) the data from the first five punch channel 
cercse are delivered to intermediate storage tracks 802-842, The data from the 
first two read channel cards (blank) are delivered to intermediate storage tracks 
7liZ anc 72Z, The next three read channel cards containing data are then celivered 


to intermediate stcrage tracks 70Z-72Z, 
Inout ceta transmission to intermediate storage tracks are sequenced as follows: 


First Punch Chennel Card (data) --—+ 802 
First Read Channel Card (blank) -—-5 712 
Search Punch Channel Card (data) --5 812 
Search Read Channel Cerd (blank) --5 722 
™rird Punch Chennel Card (data) --5 822 
“hind Read Channel Card (data) --5 702 
Fourth Punch Channel Card (data) -—-+ &3Z 
Fourth Read Channel Card (data} --5 71Z 
Fifth Punck Channel Card (data) -— 842 
Tifth Read Channel Card (data) -— 72% 


The completion of the above events terminates the run-in by setting a connector 
(3b in the flow chart) which will cause entry to the main program, It will be 
otserved, from the flow chart, that a read and punch channel calculation address 
is ssi after each transmission of data to an intermediate storage track. This 

is acne so that, upon entry into the main program, calculations will be performed 
on ihat data contained on the intermediate storage track which is to receive 
input data in the next card cycle, The overlaying of data upon data, which has 
not vet been calculated, is prevented in this manner, 


Date from cards in both channels are checked for sensing errors prior to 
compttation, so that computation may be skipped on an incorrectly sensed card. 
In acdition, the 80 column plugboard program, instructed by patchwiring, will 
cause the Unit to stop at the time the error card is received in the output 
hopper, This precedure enables the programmer to examine the error cara for the 
aefect, and to taxe errropriate action as cictated by the nature of the errcr, 
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If the programmer should find it necessery to confine the program entirely 

to the computer plugboard because of a lack of internal storage for instruction 
words, a demand substep may be inserted just prior to the punch and read 
channel data calculation seouence, When special condition hubs, such as those for 
sensing errors end end of file conditions, are patchwired to low speed I/0-to-0 
control lines tc pickup selectors on the computer plugbcard (in order te very 
the program), the step out of the "set punch channel calculation address" step 
may be cussed to the demend substep, and through a program select, before entry 
into e selector chain represented by connectors Ze, <b anc 2c in the Tiow chert. 
Two tracks for read channel date end four tracks for punch channel cata ere 
recuired when an externel demand is utilized in this manner, 
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Example 13 

Mode I 
Input-Output Units - One 80 Column Card Unit 
Program Type - Internal Program 

Routine - Read-Sense two error recovery 


Comments 


The flow chart and wiring diagram designed to handle this condition are on the 
following pages. The 80 Column Card Unit will stop at the end of the card cycle 
in which the error occurred as previously stated in the section dealing with 
Error Detection and Recovery. The operator may, by referring to lights on the 
adapter display panel of the 80 Column Card Unit determine the type of error 
detected by the Unit. 


If the error detected was the result of a faulty comparison at the Read-Sensing 2 
station, a CMP R error will be indicated on the display panel of the adapter, the 
operator may, by reading the COMFARE R neons, determine the buffer position 
(word and character) which do not agree. 


In the event that a Trip Read Feed command accompanied the control information 
initiating the cycle in which the error was detected, an error signal will be 
emitted from the RS2-1 hub on the 80 column plugboard when the 2&2 card control 
reset button is depressed, If the control information, initiating the cycle in 
which the error was detected, did not contain a Trip Read Feed command (intermit- 
tent feeding of read channel cards) the error signal will be emitted from the 
RS2-2 hub on the 80 column plugbo®rd, when the RS2 card control reset button is 
depressed, 


In either case (RS2-1 or RS2-2) if the error could not Significantly affect the 
results, it may be expeditious to process the card without correcting the error, 
If the error needs correcting before processing, provision must be made to skip 
calculation on the card so that it may be corrected and processed later. In Mode I 
operation, the following example illustrates one method of handling sensing errors, 


Problem: If the error resulted from incorrect sensing of data in card columns 
15-30, process the card as usual* and also punch a 12 in card column 41 (a colum 
containing numeric data), If the error is in any other column, skip calculation 
on the card; stop the 80 Column Card Unit when the error card is received in the 
output hopper. ; 





* As an example of a noncritical error, assume that columns 15-30 contain an 
address to be inserted in a field in a URA, This address is not to be used 
until several runs later, Other data on the card is used to update balances in 
the URA as part of this run, Thus, the updating data must be corrected immedi- 
ately if in error, but the address can be corrected at any time before the run 
in which it is used. It may prove to be expeditious to separate the address 
errors (by marking them with an overpunch) and correct them (if there are any) 


as part.of a later run rether than slowing down the particular run in which they 


occurred, 
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TP? ebtner e REZ-1 cr e ASZe2Z comparison error was detected the operator mey, ty 
referring to the COMPARE A neons on the adapter display panel, determine the 
BUrrTer Sosition (word and jagee, in which the error errived., From this 
information the operator may determine the cerd column or columns which were 
incorrectly sensed, 

if the error occurred in card columns 15-30 the operator would set alternate 
switenes 1 and 2 te the nonselect positions causing a 12 to be punched in card 
eclumn 41, If the error were in any other column the alternate — itches wou.d 
be set to the select positions, This will cause the activation of ESCI W, 
enien instructs the computer to. skin calculations on the error card, is 
addition to stopping the €C Column Card Unit when the error card is received 
in the output hooper. 

alter determining the proper position cane he oe switches the operat 

may, oy depressing the appropriete card contrel reset button (RS2}, cause a 
signe] to be emitted at the appropriate Rea é-Sense error hub (RS2-1 or RS2—2), 
Depressing the resume button clears the error circuits and enables the unit 
to continue normal operation, 
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EQUIPMENT LOGIC 


Although many of the problems in this manual can be hancled without understand- 
ing the logic involved in the two modes, the fullest utilization of the 80 
Column Card Unit depends on the programmer's comprehension of the logic of the 
Unit. This discussion of the logic behind each mode is presented with that ena 
in mind. 


MUDE I 


In Modé I the read channel functions as the input to the Unit while tke punch 
channel functions as the output. Figure 6 and TableIII show the sequence of 
the more important functions from a programming viewpoint, ana should be read 
and studied in conjunction with each other to assist in understanding the 
process, 
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S6 


Cycle 


Table III - Equipment Logic in Tabular Form Mode I 


Read Feed 


Card A is in the input hopper. The lst Program 
Complete and Trip Read Feed signals are received 
initiating Cycle l. 


Card A moves into the RW1 station where it is 
positioned and held, 


The 2nd Program Complete and Trip Read Feed 
signals received initiates Cycle 2, causing the 
card to start moving into the RSl station, 


Card A moves under the brushes at RS] and is sensed, 
one row at a time, starting with row 12, The data 
sensed is brought out to the plugboard at 80 hubs 
labeled RS1 which correspond to the 80 columns of 
the card. Format and editing is possible at this 
time as the hubs may be patechwired to any of 120 
hubs labeled Read-Input Storage hubs, When patch- 
wired in this manner data flows behind the plug- 
board into a 120 character core buffer called 
buffer A, Read-Input Storage positions which are 
not wired record "no punch" in the corresponding 
position of buffer A; that is, any previous data in 
those positions is erased, The data in this buffer 
is in card code, 


The 3rd Program Complete and Trip Read Feed received 
initiates Cycle 3, Card A starts into the RS2 
station. 


Punch Feed 


Card At moves into PW1l, is positioned 
and held when the Ist Program Complete 
and Trip Read Feed signal is accom 
panied by a Trip Punch Feed, 


Cycle - Read Feed Punch Feed 


3 Data from Card A, in Read-Input Storage positions 
flow from buffer A through the translater, which 
converts it to Univac 7 level code and onto the 
input~output track connected to the card unit, The 
data flows onto the drum consecutively from the 
least significant character of word 9 through the 
most significant chsracter of word 0, 


3 Card A moves under the brushes at R52 where it is 
sensed one row at a time starting with row 12, 
Data sensed is brought out to the plugboard at 80 
hubs labeled RS2 hubs which correspond to the &0 
columns of the card, These hubs may be patchwired 
to any of 120 hubs Jabeled Read-Check hubs, The 
eircuitry of the unit is so constructed that when 
patchwired in this manner, data flows back behind 
the plugboard to a one bit comparator where it is 
compared with the corresponding bit position from 
buffer A. If an error is detected, the card unit 
stops at the end of the cycle, 


4 The 4th Program Complete and Trip Read Feed signal 
received initiates Cycle 4, causing Card A to start 
moving into the RJ2 station. An automatic Track 
Switch makes data from Card A available to computer, 


4 The computer may now operate on data from Card A. 

5 The 5th Program Complete and Trip Read Feed signals A Trip Punch Feed signal received at 
received, initiates Cycle 5. Card A starts moving this time will cause Card A to start 
through the R53 station, A Track Switch makes the moving from the PW] station into the 


output results available to I/0 unit. 7 PS1 station, 


L6 


Cycle 


Read Feed 


An output transfer takes place where 120 characters 
on the 1/0 track connected to the card unit are 
consecutively read, starting with the least signif— 
icant digit of word 9 first. The data flows 
through a translator which converts each character 
to 80 column card code, From the translator the 
data flows into a 120 character core buffer called 
buffer B, Data is now in card code in output 
storage positions, 


Card A moves under the brushes at RS3 where it is 
sensed one row at a time starting with row 12, Data 
sensed is brought out to the plugboard at 8&0 hubs, 
labeled RS3, corresponding to the 80 columns of the 
card, 


This data can be used at the programmers descretion, 


Punch Feed 


Card A' is moving toward the brushes 
in PSl. 


Card At moves under the brushes at 

PS1 where it is sensed one row at a 
time starting with row 12, Data 
sensed is brought out to the plugboard 
at 80 hubs, labeled PS1, correspond 


ing to the 80 columns of the card, 


Note: Card At is primarily used for 
receiving the output information 
resulting from calculations on Card A, 
Thus it may be a blank card or contain 
a small amount of prepunched data, 

PS1 hubs patchwired into any of the 120 
Punch=-Input Storage hubs allows data to 
flow back behind the plugboard into a 
120 character core buffer called 
buffer M, This information is in 
PuncheInput Storage positions in card 
code, 
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Cycle 


Read Feed 


Card A is moving into the output hopper, 


Punch Feed 


At this time buffer B and buffer M are 
combined in buffer M, If both buffers 
have data in any identical storage 
positions, the result after the combi- 
nation is a merge of the data in these 
identical positions, For example, if 
buffer B position 30 contained a G (12 
and a 7); and buffer M contained a 6; 
the resulting combination in buffer M 
would be 12, 7, 6 Thus the output 
data from Card A in buffer B is combined 
with any data in buffer M (probably 
from Card At) and put in buffer M, 


The 6th Program Complete and Trip 
Punch Feed signals received from the 
computer initiates card Cycle 6, Card 
A' starts moving into the punching 
station (PP1), 


During this time 12 clock enables are 
sent to each of 120 hubs labeled 
Output Storage corresponding to the 
120 positions in buffer M, If any of 
the data in buffer M is to be punched 
in the card, the enables from those 
positions must be wired to the desired 
column in the Storage Punching Section, 
The enable then flows behind the plug= 
board and allows the data from the 
corresponding position in buffer M to 
set up the appropriate punch actuator, 
Buffer M is not altered by this process, 


The contents of buffer M is punched 
in Card A' and only those positions wired 
to punch are recirculated to buffer M, 
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Cycle 


Read Feed 


Punch Fe 


The 7th Program Compl: 
Punch Feed signals fr 
puter initiate Cycle 
moves into PW2 and is 
until next Program Coi 
is received. 


The Sth Program Couplete and Trip 
Punch Feed signal from the computer 
initiate Cycle & Card At moves 
into the PS2 station, 


Card At moves under the brushes at 
PS2 where it is sensed one row at a 
time starting with row 12. Data 
sensed is brought out to the plugboard 
at 80 hubs labeled PS2 corresponding 
to the 80 columns of the ecard, When 
PS2 hubs are patchwired to any of the 
120 Punch-Check hubs the data numbered 
in card columns will be compared with 
the corresponding position of buffer 
M, In this manner the sensing and 
punching of Card At are checked, (Note: 
Buffer M is actually a 360 character 
buffer so that cards following A' will 
be read into second and third sections 
of M. As Card At data is now read out 
of M the first secticn can be used for 
the 3rd ecard following Card A't,) 
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MODE I. CARD AND DATA FLOW 
FIGURE 6 
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MODE II 


In Mode II both the READ FEED and the PUNCH FEED may function as inputs to 
the Unit. The Read Feed operates only as a card reader while the Punch Feed 
operates as a Read Punch Unit with the ability to punch in the same card from 
which it read. | 


Figure 7 and Table V show the sequence of the more important functions from. 
&@ programming viewpoint, and shouid be read and studied in conjunction with ~ 
each other to assist in understanding the process, 


ZOT 


Cycle 


Table IV — Equipment Logic in Tabular Form Mode IT 


Punch Feed 


Card A' is in the input hopper, The lst Frogram 
Complete and Trip Punch Feed signals received, 
initiate Cycle 1, Card A' starts moving into the FWl 
station, 


Card A' is moved into FW1, positioned and held. 


- 2nd Program Complete and Trip Punch Feed signal 


received, initiates Cycle 2. Card A' moves into P51 
station (Unit goes "not-ready" when the Program 
Complete signal is received). 


Card At moves under the brushes at PS1l where it is 
sensed one row at a time starting with row 12, Data 
sensed is brought out to the plugboard at 80 hubs 
labeled PS1, and numbered 1-80 corresponding to the 
80 columns on the card, Format arrangement and. 
editing is possible at this time as the data may be 
patchwired to any of 120 hubs labeled Punch-Input 
etorage, numbered from 1-120 corresponding to the 120 
character positions on the input-output track. Data 
flows behind the plughoard into a 120 character core 
buffer called buffer M. The data in thi:: buffer is in 
card code, 


Kead Feed 


Card B is in the input hopper, When 
the lst Program Complete and Trip 
Read Feed signals are accompanied by 
a Trip Read Feed card B starts moving 
into the RW1 station. 


Card B is moved into RkW1l, positioned 
and held, 


Card B moves into RS1l when a Trip Read 
Feed signal was also received with the 
Program Complete, 


Card B moves under the brushes at RS1 
where it is sensed one row at a time 
starting with row 12, Data sensed is 
brought out to the plugboard at 80 hubs 
labeled RS1 and numbered 1-80 corre- 
sponding to the 80 columns on the card, 
Format arrangement and editing is 
possible at this time as the data may 
be patchwired to any of 120 hubs 
labeled Read-Input Storage and numbered 
from 1-120 corresponding to 120 
character positions on the input-output 
track, Data flows behind the plugboard 
into a 120 character core buffer called 
buffer A, The data in this buffer is 
in card code, Read—Input Storage 
positions which are not wired record 
"no punch” in the corresponding 
positions of buffer A; and, when trans- 
lated to Univac code, result in a space 
code being recorded in that position, 


COT 


Cycle 


Punch Feed 


Data contained in buffer M is translated to Univac 
code and recorded on the input-output track connected 
to the unit. . 


Unit goes Ready", Demand and Track Switch take 
effect. Card A' data becomes available to computer. 


Compute on data from Card A‘; if any data resulting 
from Card A calculations is to be punched into Card 
At, Transfer computed data to output track, 


3rd Program Complete, Trip Punch Feed, and Track 
Switch signals received initiate Cycle 3, Card A® 
moves into PP1 station. 


Card A' output data becomes available to input- 
output unit. 


Output transfer of calculations on Card A*® occurs. 
Card A' output data flows from input-output track 
connected to the Unit through a translator into a 120 
character core buffer called buffer B, The entire 
120 characters on the output track are thus recorded 
in buffer B in output storage positions in card code, 


During row 12 time 120 enables are generated, one at 
each of 120 clock times, and are brought to the plug- 
board at 120 hubs labeled Output Storage, and 
numbered corresponding to the 120 Output Storage 
positions represented in buffer B. Any positions | 


which are to be punched are patchwired to the desired 


punching column as represented by one of the 80 hubs 


Read Feed 


Waiting 


Track to receive Card B data becomes 
available to input-output unit. 


Input transfer of data from Card B 
takes place, Card B data flows from 
buffer A through translator onto 
input-output track connected to the 
Unit. — 


Unit goes "Ready" when input transfer 
complete. 


When a Trip Read Feed signal is also 
received, Card B moves into the RS2 
station, Card B data becomes avail- 
able to computer. 


Computation begins on data from Card B, 
(Note: Computation on the previous 
card, Card A, occurred 1 cycle earlier, 
or at Card A* time 400 ms on this 
chart. ) 


Card B moves under the brushes at RS2 
where it is sensed one row at a time 
starting with row 12. Data sensed is 


brought out to the plugboard at 80 


hubs labeled RS2 and numbered 1-80 
corresponding to the 80 columns on the 
card. These hubs may be patchwired to 
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Cycle 


Punch Feed 


in the Storage Punching section of the plugboard, The 
enables then allow the data from the specified 

storage positions to set up the punching actuator for 
row 12 in the specified columns, The circuitry is so 
constructed that positions in buffer B which are not 
wired for punching are cleared to the "no punch" or 
"space code" state, 


The above operation occurs 12 times; once for each row 
on the card. Thus at the end of row time all punching 
actuators are set according to results of computations 
on Card At, Card At is being positioned under the 
punching dies. 


Computation starts on Card Bt, 


Card A* is punched. 


The Ath Program Complete and Trip Punch Feed signals 
received initiate Cycle 4. Card A starts into the 
FW2 station, 


Card A! waiting. 
The 5th Program Complete and Trip Punch Feed signals 


received initiate Cycle 5. Card A’ starts into PS2 
station, 


Read Feed 


any of 120 hubs labeled Read-Check 
hubs, The circuitry of the unit is 

so constructed that when wired in this 
manner, the date flows to a one bit 
comparator where it is compared with 
the corresponding bit position from 
buffer A. (Note: Data coming from 
buffer A for comparison is the data 
read into buffer A from Card B--i.e., 
the same card that is now at RS2.) 


If there is an error the card unit 
stops at the end of the cycle. 


Computation on Card B is complete, 
Note: Computation and checking of 
sensing take place at the same time, 


Waiting 

When a Trip Read Feed signal is also 
received, Card B starts into RW2 
station. 

Card B waiting. 

When a Trip Read Feed signal is also 


received Card B starts into RS3 
station, 


SOT 


Cycle 


Punch Feed Read Feed 


Card A' moves under the brushes at PS2 where it is 
sensed one row at a time starting with row 12, Data 
sensed is brought out to the plugboard at 80 hubs 
labeled PS2 corresponding to the 80 columns of the 
card. When patchwired to any of the 120 Punch-Check 
hubs, data will be compared with data in the 
corresponding position of buffer M, (Note: Buffer M 
is actually a 360 character buffer so that cards 
following A' will be read into the second and third 
sections of buffer M. As Card A* data is now read out 
of the first section of M, this section can be used to 


record. the data from the 3rd card (Card 15!) 


following Card A'.) Thus the sensing and panchine of 
Card A' are checked at this time. 
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MODE IL CARD AND DATA FLOW 
FIGURE 7 


000-320 MS OF CYCLE COMPUTATION. ON READ CHANNEL 
DATA TAKES PLACE. 
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